Two felid experiments were conducted at the Experimental Station Farm, Faculty of Agriculture, Mansoura University, Egypt, during two summer seasons of 2014 and 2015 to study the effect of irrigation intervals (7, 10 and 15 days), organic fertilizers (Without compost -With compost), antioxidant treatments as a foliar applications (Control -Yeast -Ascorbic acid and Salicylic acid) and their interactions on chemical constituents, yield and fruit quality of summer squash (Cucurbita pepo L.) cv. Mabroka. Obtained results indicated that chlorophyll pigments, nitrogen, phosphorus, potassium, total soluble solids, vitamin C, nitrate, nitrite, crude protein, total carbohydrates, crude fibers, total fats, dry matter percentage, early and total fruits yield ton/fed were significantly affected by irrigation intervals, organic fertilizers with compost and foliar spraying with antioxidants treatment. Irrigation intervals every 10 days gave the highest values of measured parameters in both seasons followed by irrigation every 7 days as well as fertilization with compost 15 m 3 /fed and foliar spraying with antioxidants increased all studied fruit qualities compared with untreated plants in both seasons except, nitrate, nitrite, crude fibers. Meanwhile, the interactions among treatments showed that the highest values of all previous measurements were recorded when plants irrigated every 10 days and fertilized with compost (15 m 3 /fed) as well as foliar spraying with yeast extract (2g/L) except, nitrate, nitrite, crude fibers comparing to other treatments. Therefore, this treatment can be recommended to increase the quantity of the yield and improve the fruits quality and reduce the amount of irrigation water used.
INTRODUCTION
Summer squash (Cucurbita pepo L.) is one of the most important vegetable crops belong to family Cucurbitaceae, it is rich in amino acids, carbohydrates content and a lot of beneficial minerals to humans.
In the last years the available quantity of water to agriculture is declining worldwide because of rapid population growth in addition to the changes of climate conditions and human activities (World Bank, 2006) .
The increase in water use efficiency via decreasing the amount of water applied by minimizing the number of irrigations times is the main applying to counteract the water deficiency (Kirda, 2002) . Also, squash yield was significantly affected by increasing the amount of water used (Al-Omran et al., 2005) . But, the moderate amount of irrigation was superior comparing to excessive or inappropriate irrigation for early yield of summer squash (Ertek et al., 2004; Ibrahim and Selim, 2007) . While, Ibrahim and Selim (2010) showed that irrigation every 8 days throughout growing season resulted in highest fruit weight and total fruit yield/fed. Moreover, increasing irrigation intervals from 8 to 16 days significantly increased TSS % and dry matter %. Also, Amer, 2011; El-Dewiny, 2011 and Abd ElMageed and Semida 2015a found that squash productivity reduced by increasing water deficits. Abd El-Hady and indicated that irrigation eggplant every 15 days gave the highest rates of carbohydrates, crude protein, crude fiber and vitamin C, but nitrate concentration was decreased.
Compost plays direct role on vegetative growth of plants and development as a source of some mineral nutrients in available forms and enhancing physical and chemical properties of soils. Furthermore, many researches have reported the useful impacts of compost as organic fertilizer which increase water holding capacity, hydraulic conductivity and changes soil pH as well as, decreasing the frequency of plant diseases (Tagoe et al., 2008 on soybean and Hewidy et al., 2015 on broccoli) . El-Zehery (2015) found that the mean values of growth and yield of pepper plant were significantly increased due to adding rice straw compost. As well as, Tsado (2015) indicated that compost manure increased growth, yield and quality of tomato plant. Doklega and Abd El-Hady (2017) show that fertilized plants with compost increased significantly vegetative growth parameters, yield and quality of broccoli.
Undoubtedly, irrigation water deficit is one of the most common a biotic stress which have a negative impact on plant growth and productivity. Water deficit increases production of reactive oxygen species, hydrogen peroxide, superoxide, singlet oxygen and hydroxyl radical in cellular organelles as peroxisomes chloroplasts and mitochondria, negatively impacting various processes such as photosynthesis, stomatal conductance and plant growth (Batra et al., 2014) . Plant tissues damage and death will happen if water stress is long due to reactive oxygen species output will adverse the scavenging action of the antioxidant regulation (Cruz de Carvalho, 2008) . One of the physiological procedures that occur when plant is subjected to water deficit stress is closure stomatal to decrease water losses through transpiration (Ache et al., 2010) . By antioxidants under non stressful conditions; reactive oxygen species are efficiently eliminated, whilst during water deficit stress the production of Reactive oxygen species enhance more than surpass the capacity of the systems of anti-oxidative to removal them, resulting in oxidative stress. Ascorbic acid is one of the nonenzymatic antioxidant system (Hira et al., 2016) . Applying salicylic acid as antioxidants helps summer squash plants to tolerate water deficit stress El-Dewiny (2011) .
Yeast is one of the richest sources of high quality protein, especially the essential amino acids, different minerals and trace elements such as Ca, Co and Fe. Also, it is the best source of vitamins B-complex, hormones specially cytokinins. Yousif (2007) indicated that yeast extract treatments either in foliar spraying or as seed soaking led to significant increase vegetative growth parameters of potato as compared with untreated plants. As well as, Shalaby and El-Ramady (2014) on garlic, Ibraheim (2014) on pea and Marzauk et al. (2014) on broad bean found that foliar spraying with yeast extract recorded the highest values of chlorophyll, dry weight/plant, N, P, K, total yield/fed and quality compared to control . Also, Zaghloul et al. (2015) indicated that yield of pea plants increased with foliar spray with yeast extract. Similarly, Abdel Nabi et al. (2017) showed that foliar spraying artichoke with yeast extract increased yield, quality and chemical constituents compared with control.
Salicylic acid acts as cofactor for some enzymes, i.e., catalases and peroxidases, those catalyzed breakdown of the toxic radicals H2O2, OH and O 2 . As well as, salicylic acid has an serious role in the regulation of much physiological processes such as impacts on plant growth, ions absorption and transport and membrane permeability. Jamali et al. (2011) mentioned that fresh weights and fruit yield of strawberry were improved by using salicylic acid. While, fruit weight/plant and yield were decreased through increasing water deficit. As well as, Simaei et al. (2012) found significant increment in plant growth and its component of soybean under the effect of salicylic acid treatment as a result to increasing the enzymatic activities. Also, Siamak and Kazemi-Arbat (2014) showed that salicylic acid significantly increased protein, proline and TSS in dryness stress condition of chickpea compared with untreated plants. On cucumber; salicylic acid increased chlorophyll and TSS compared to the control treatment. The interaction between salicylic acid application and water stress had insignificant impacts on fruit number/plant (Nasrabadi et al., 2015) . Furthermore, Metwaly and El-Shatoury (2017) found that foliar application with salicylic acid increased significantly tuber yield and quality of potato compared to control. Hira et al. (2016) on cucumber and Metwaly and El-Shatoury (2017) on cabbage study the impact of foliar application of antioxidant such as ascorbic acid; results exhibited that, yield and quality were improved compared to the control. As well as, insignificant differences were remarked between full irrigation or moderate water stress treatments with antioxidant such as ascorbic acid alleviated all of the recorded harmful impacts on vegetative growth, yield and quality under water deficit on faba bean plants (Kasim et al., 2017) .
Thus, the aim of this experiment was to study the impact of irrigation intervals, compost as organic fertilizer, foliar spraying with some antioxidants and their interactions on chemical constituents, fruit yield and quality of summer squash.
MATERIALS AND METHODS
Factorial experiment in split split plot design was used with 3 replicates for each treatment. The trial has 24 treatments; three water irrigation intervals treatments (7-10 and 15 days) started after seedlings appearing above soil surface, two organic fertilizers (without compost -with compost 15 m 3 /fed) were applied during soil preparation and four foliar spraying with antioxidants (without -Yeast 2g/L -Ascorbic acid 1g/L and Salicylic acid 1g/L) were sprayed after 20 days from sowing and the others were done weekly.
Summer squash seeds were sown on 14 and 24 of April 2014 and 2015, respectively on rows, with 0.8 m width and 5 m length with 0.5 m apart between each plant and plot inclusive 3 rows. All other agricultural procedures for growing summer squash were followed the recommendation of Egyptian Ministry of Agriculture. Physical and chemical properties of the soil are presented in Table1 in both seasons. The recommended doses of mineral fertilizers were: (Ammonium nitrate 33.5 N% at the level of 200 kg /fed; Ammonium sulphate 20.5 N% at the level of 50 kg /fed; calcium super phosphate 15.5% P 2 O 5 at the rate of 150 kg /fed and potassium sulphate 48 % K 2 O at the level of 350 kg /fed). The doses of N and K divided into four equal parts; the first addition was after 3 weeks from sowing and the others at 2 weeks later.
The chemical analyses of compost are presented in Table 2 . 
Data recorded:
After 40 days from planting chlorophyll a, b and total were determined as described by Goodwine (1965) .
Total nitrogen, phosphorus, Potassium content in squash leaves were estimated using the method described by Jones et al. (1991) At harvest time after 40 days from sowing, fruits were harvested from each plot every 2 or 3 days and total yield of fruits were determined as ton/fed. Also, the first 4 harvests were the early fruit yield (ton/fed).
At the seventh harvests, samples of 10 fruits were taken at random from each plot to determine dry matter %, chemical constituents and fruit quality parameters:
Total N, P, K content in squash fruits were determined using the method of Jones et al. (1991) • Vitamin C (mg/100g) in squash fruits were determined according to the method reported in AOAC (2000).
• Total soluble solids percentage (TSS %) in squash fruits were determined by using Hand Refractometer.
• Nitrate (NO 3 ) and nitrite (NO 2 ) contents were estimated as the method described by Singh (1988) .
• Crude protein percentage in squash fruits were calculated by multiplying the total N by 6.25 (AOAC 2000).
• Crude fiber percentage in squash fruits were determined according to the method described in AOAC, (2000).
• Total Fat (Ether Extract) was determined in fruits according to the method described in AOAC,
.
• Total carbohydrates % was determined in squash fruits according to the method described by Hedge and Hofreiter (1962) .
Statistical analysis:
Data were statistically analyzed via the technique of analysis of variance (ANOVA) for the split split plot design as reported by Gomez and Gomez (1984) using means of "MSTAT-C" Computer software package.
Least significant difference (LSD) method at 5% levels of probability used to compare the means as mentioned by Snedcor and Cochran (1980) .
RESULTS AND DISCUSSION

Effect of irrigation intervals:
Regarding the effect of irrigation intervals, results in Tables 3, 5 , 7,9,11 and 13 show significant increases in the chlorophyll a, b and total contents, N, P and K percentage in the leaves and fruits, TSS, vitamin C, crude protein, total carbohydrates, total fats, dry matter percentage in squash fruits, early and total yields ton/fed except nitrate (NO 3 -N), nitrite (NO 2 -N) concentrations and crude fiber percentage were decreased when plants irrigated every 10 days followed by every 7 days compared with other irrigation intervals every 15 days in both seasons of study.
These results may be due to that irrigation every 10 days were appropriate intervals to save the water around roots which caused good conditions to plant roots to absorb the required sufficient water and the available mineral elements in addition to the ability of the experiment soil is (sandy clay loamy) as shown in Table 1 to retain the water reasonable which reflected on photosynthetic process where the atmosphere in this period is sunny and hot and consequently on vegetative growth, chemical constituent, yield and fruit quality of squash plants. In contrary irrigation every 7 days caused water increment around plant roots which decreased the capacity of roots respiration thus reduced greatly the necessary energy for the physiological processes and in turn cause reduction in growth and chemical constituents. On other side, irrigation every 15 days during the hot and dry condition caused counteracting the plant to water deficit stress which lead to increment the production of reactive oxygen species, hydrogen peroxide, superoxide, singlet oxygen and hydroxyl radical in cellular organelles as chloroplasts, peroxisomes and mitochondria those were negatively impacting various processes e.g. stomatal conductance, transpiration, photosynthesis and growth thus the previous parameters significantly decreased. These results are in harmony with those obtained by (Amer, 2011; El-Dewiny, 2011 and Abd El-Mageed and Semida, 2015a) on summer squash.
Effect of organic fertilizer:
Concerning the effect of organic fertilizers, data in the same Tables revealed that the parameters mentioned previously were increased significantly with compost addition compared to untreated plants (without compost) except, crude fiber in the two seasons. This improvement could be attributed to the positive effect of compost fertilizer components as shown in Table 2 , where it get better soil drainage, aeration and improved the soil water retain. As well as, compost used as a soil amendment, which enhance soils water holding capacity and increases the availability of some essential micronutrients for plant roots, which important for formation of cytokinins, nucleic acid, cell wall and it facilitates sugar translocation in plants as well as influences development of cell and elongation which in turn increases chlorophyll and NPK content, yield and fruit quality. These results are on the same line with those showed by (Tsado, 2015 on tomato and Doklega and Abd El-Hady, 2017 on broccoli).
Effect of foliar application with antioxidants:
Impacts of spraying with antioxidants materials are shown in the same Tables. Data found that, the previous parameters were significantly improved compared to control treatment except, nitrate (NO 3 -N), nitrite (NO 2 -N) concentrations and crude fiber percentage in both seasons. These results may be attributed to the positive effects of spraying antioxidants on mentioned parameters during the water deficit. Once again, water deficit stress increases reactive oxygen species in cellular organelles e.g. peroxisomes, chloroplasts and mitochondria and consequently negatively affecting of various processes such stomatal conductance, photosynthesis, transpiration and growth. The same results indicated that, yeast extract was the best treatment due to its content of essential amino acids and cytokines which raised the chlorophyll content, chemical constituents, yield and quality. The results are in harmony with those reported by (Abdel Nabi et al., 2017 on artichoke and Metwaly and El-Shatoury, 2017 on cabbage).
Effect of interactions:
concerning the interactions among irrigation intervals, organic fertilizers and antioxidants, the obtained results in Tables 4, 6 , 8, 10, 12 and 14 demonstrated that the combination of irrigation intervals every 10 days, compost addition at the rate of 15 m 3 / fed and spraying with 2 g/L yeast extract gave the highest values of chlorophyll content, chemical constituents, quality parameters, dry matter%, early and total yield /fed. Also, it gave the lowest acceptable levels of nitrate (NO 3 -N), nitrite (NO 2 -N) concentrations and crude fiber percentage in 1 st and 2 nd seasons. These results may be due to the positive effect of the appropriate irrigation times and the role of compost in improving soil properties and the positive impact of yeast on plant growth improvement as mention previously. 
